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Extruded Objects and Method for Manufacturing the Same 



The ^invention relates, in general, to the use of vameless waste materials, such as wood chins 

r: r: z - p ^ - - — — ~ * s 

m the for. for example, of tuhes, rods, pla tes, s,a bs , disks, blocks, e c . wi . ~ 
~tunn g the same, where, sucb objects are shaped from one or more of said vame,^ 
waste matenals rmxed with one or more suitab.e ^thetic resu* b y means of an ext.sio 

~ ° f " ' ^ ^ Sa ' d — - « — ~ 

melted therein to the desired degree. 

* h to o.aouS.c** ^ ^ of ^ by 
^ »*. Mocks, «c. 6,™ ^ ptastics , fiw ^ ^ fc ' 



Cited 



Ope <*• aod a doscp-oo Bgirai ^ for fc ^ 



(1) Tubes made of syntheti. 
molding machines; 

(2) Meal fcbos m o» ueraoral by ^ of 



— ^ — Of 0*^ ^ inK or ^ 

or welding processes; 
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(3) Paper tubes are manufactured by spiral or lateral winding of paper strips. 

However, most of the conventional tubes manufactured by means of the aforementioned processes 
have the following drawbacks: 

(1) Conventional tubes made of synthetic resin have the drawback that they are not always 
adequately resistant to compression and shock. To eliminate this drawback, glass fibers must 
be added as a reinforcing agent although this causes an unavoidable increase in the production 
costs. 

(2) The manufacture of metal tubes requires extensive equipment and a large number of devices. 
These metal tubes are not only subject to strains caused by rust or other stresses but also 
exhibit little resistance to impact loads. 

(3) Paper tubes have the drawback that they are not only weak with respect to compression and 
bending loads but are also weakened by the influence of moisture. Furthermore, they are 
easily discolored on their surface and, once discoloration has occurred, the stains cannot be 
easily removed. Furthermore, it is generally known that this manufacturing method tends to 
produce many non-conforming products. 

It is evident that other products in the form of rods, square rods, angle pieces, blocks, slabs, plates, 
disks, etc. show defects that are identical or similar to those described with respect to tubular 
products. 

Thus, it is the object of the invention to provide a new use or application for valueless waste 
materials, such as wood chips, sawdust, bamboo chips, waste paper, crushed grains, husks, 
bagasse, coffee waste, straw or chaff from wheat, barley, rice and other types of grain, rinds, 
textile remnants, such as rags, asbestos, glass fibers, leather remnants and the like. 

It is a further object of the invention to provide novel shaped products which are strong/ moisture 
proof and corrosion proof and which can be manufactured at very low cost. Another object of the 
invention is to provide a novel material to form various types of tubes, rods, slabs, plates, disks, 
blocks, etc. with excellent properties. A further object of the invention is to provide a novel and 
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suitable method for manufacturing the desired shaped objects with excellent properties by means 
of few installations and little equipment 

tecnpto in ^ „ ^ „ ^ prefc[TCd embodiraents rf fc 4Btata ^ ^ 
shown in the drawing by way of example. 

Fig. I is an elevation of a tubular object according to the invention with a cutaway portion 
F,g. 2 is a partial perspective view of a rod-shaped object according to the invention 
F,g. 3 is a perspective view similar to that shown in Fig. 2 and 3 of a square shaped object 
according to the invention. 

Fig. 4 is a perspective view similar to that shown in Fig. 2 and 3 of a slab shaped object according 
to the invention. 

Fig. 5 is an enlarged, partial view of the exact structure of the shaped objects shown in Fig 1 
through 4. 

Fig: 6 is .sectional elevation of. pref.™, embodiment 0 f the «m,si„„ appals for shaping 
objects, particularly for shaping lobular objects according to the invention. 

As shovm in Fig. 6, mix*,* 21 comprising one or mo re valueless waae materials, for «a™ie 
wood chips, sawdust bamboo chips, was* paper, bagasse, crushed grams, hll!ks , ^ , 
*mw or chaff from wheat, bariey. Hoe plants or orher grain types, rinds, texti,e ™man B „ ' 
-beams, g,ass fiben, learner remnants, etc. and one or more synthetic material, such as 
„u*fcne s*moe resh*, aoylomtrile serene resins, serene ^ , vta ^ 
"** vinyl acetate rnstaa, acrylic ratas , mebmim ratas 

polyester resins, esc. is imnoduced throogh a feed hopper 22 into the ending apparatus which is' 
generally identified by fc nilmber M ^ ^ rf _ ^ ^ rf ^ 

waae mafcriala may be base, on which <me o, which ones are most readily and branny 
avadablc. For the selection of the syntheUc resins i, is import ,„ scka one or mora w«, suiubie 
properties for the intended application. 

Wta the mixrara „ proiuotd , fc proponim „ ^ ^ ^ ^ ^ ^ ^ 

as smttrral or sketaa, elemcms ia preferably „ fc _ of ,„ „ M% by ^ ^ 
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corresponding proportion of synthetic resin materials which act as binders ranges from 10 to 50% 
by volume* In this connection, it is preferred to break or crush the structural or skeletal elements 
into small pieces such that the average grain size will fit through a sieve with a mesh size of no 
more than 4 mm (5 mesh) and to dry them in order to reduce their water content to less than 10% 
by weight. However, the permissible range of their water content can vary as a function of the 
forming temperatures and it should be noted that the permissible limit of their water content should 
be all the smaller, the higher the forming temperature to prevent the occurrence of undesirable 
cracks during the extrusion process. However, if a suitable suction device is; .provided, the 
permissible limit of their water content may fell within a wider range of up to a maximum of 15%. 

While mixture 21 is filled into cylinder 24 of extrusion apparatus 20, it is so thoroughly mixed and 
compressed by a screw element 23 that a significant amount of both friction heat and compression 
heat is generated. These heat quantities in turn support the intimate miscibility of the structural or 
skeletal elements and the synthetic resin acting as binder. Particularly if suitable fibrous materials 
are used as skeletal elements, the fibers contained therein are interwoven and combined in a 
complex manner which makes it possible to produce particularly preferred products with increased 
structural stability. Thus, it is obvious that the use or addition of mineral components, such as 
asbestos, as skeletal elements improve rigidity. 

A plurality of suitable heating devices 25, such as gas or electrical heaters, are provided adjacent 
the outer circumference of cylinder 24, to keep cylinder 24 at the desired temperature. 

The temperature within cylinder 24 must be determined so that it corresponds with the properties 
or special characteristics of the synthetic resin or resins employed as well as with those of the 
skeletal or structural elements. This means that the maximum temperature may not exceed the 
value at which the structural elements may decompose and generate gaseous substances as a result 
of such decomposition, while the minimum temperature may not be lower than the value which 
permits the synthetic resins to melt such that the resins can penetrate among the granules of the 
skeletal elements which are thus embedded therein so that a structure is obtained as that shown in 
Fig. 2. 
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con,prisiu 8 rt chip, „ fc ^ ^ 

- ™y ^ , fc hinder. ^ M . a ^ 

*e use of wood ctiips, rinds and waste paper as skeletal events and ^ 

-* - tav « ratore „ in fte proxtaity ; 

250 C Furth^ „ was detuned Wri, the „ se o, a nu*^ ^nprisin, asfcaos 

siutattetempetalureisappra I imalely30(r'C. 

, As shown in Fig . 6 , an outer fc. or die 30 and an i™er fonn o, die 31 are a™,^ a„ d 
»PPorted on ,he ou<e, end of cdinder U hv of . soiBbb dfe ^ ^ R ^ 

! alT ,V * 30 ^ M — ' " *™ replaoed 

as a funcon of the destal shape of the materials to he extruded. - 

I. is e*u, tta the ^ ^ M> fc ^ ^ 

tfsueh eyknder a„ d fte ^ ^ rf fc _ ^ ^ fc 

* «— -P-* o,*e elusion appals m ^rdependen, and that the, ahonid he 
dinned re«ve to the properties 0, fc skeiea, events o r romponenB „ ^ ^ 

IT ^ of "* ^ TOtaB ~ ^ H "« ** - 

preferred compression capacity should range fan, 3/4 to 1/4. 

~ dies 30 and 3 1 onto a suitahie receive support 50, whereh, * takes 
on the s^e of a tuhuUr prrtua, and fc oo„ed to a soiid state hv _ of suitahie waj ^ 
~ or airooohn, devices (no, showu,. ^ on, suhs.uen, atepa ^ are eutrin, al 

Ofcer shaped pro du=,s, for e™ p ,e in the fom of ^ ^ pieces , r ^ ^ 

^ dtsK eto. mav he priced b or _ by simp|y , 
dies des,gned to provide the appropriate shape. 

™« invention „ ^ „ ^ ^ ^ 

o-^eW^inahinderofa.in^e^.or eZI 
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such products have wet strength and are not subject to discoloration, they are highly resistant to 
compression, tension, bending and impact loads as well as to corrosion and may advantageously be 
produced in large quantities using little equipment and inexpensive materials. 

The products manufactured according to the invention are suitable for a wide variety of 
applications, for example, building materials or various types of bobbins and cores for winding 
various types of foil materials. Particularly for temporary use, the products according to the 
invention have special advantages due to their low production costs. A further advantage of the 
invention consists in the recycling of waste materials, which more or less facilitates the disposal of 
such materials and saves the corresponding disposal costs. 

Furthermore, the invention relates to molding compounds based on a mixture of two different types 
of materials, with one type of material consisting of one or more valueless waste materials, such as 
wood chips, sawdust, bamboo chips, waste paper, bagasse, crushed grains, husks, coffee wastes, 
straw or chaff from wheat, barley, rice or other grain types, rinds, textile remnants or rags, 
asbestos, glass fibers, leather remnants, etc. which serve as structural or skeletal elements and the 
other type of material comprising one or more synthetic resins, such as acrylonitrile butadiene 
styrene resins, acrylonitrile styrene resins, styrene resins, nylon resins, vinyl chloride resins, vinyl 
acetate resins, acrylic resins, melamine resins, polyester resins, etc. which act as binding elements, 
whereby the two materials may be thoroughly mixed and compressed in a hot process and extruded 
by means of suitable forming equipment to obtain the desired shape. 
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Claims 



1. Earoded produ«s which are con wrt ed ioro d,e desired !hape b, 

apposes, chareaerized in that the products are nude of a mixture comprising a, ,eaa, t^ 
^^ofroaWat^oa^rf^^^^^^^^ 

— * parocuiariy wood chips, saw du* baroboo chips. was* paper, bag.se, ^ 
^Wts-cofiee^arowo^^^^ .Hce or «har grain grinds 
«■ ---«.. *- aer, tead^r roror^, ero. which-*™ as sducroro, or 

skew events ^od^tf^^^,^ 

parocniady acryMMe htdafie.ro Tyrone ^ M ^ M , ^ ^ ' 
nyoa restaa, vi„ y , CoHde resins, viny, ac«a,e rosins. acryhc rosins, roelamine ^ 
poiyeaer rosins, ero. wtach serve as binding ..emeu* a„ d ^ fc „ ' 
are fcorongjdy mixed and compressed by roeana of a ho. preoess ^ exoudod by mealls „ 
sudah e fcrering e,uiproen, hdo desirod faro. panicuWy robes, rods, angle pi^, ^naro 
rods, blocks, slabs, plates or disks. H 

2. Merhod ror roannte.^ ^ products fo , ^ ^ 

sducrore, or skdero, demen* « producrf ^ „ r ^ 

maronds, parocuiarly wood chips, saw dost, bambc chips, waste paper, bagasse, croshed 

Srotns.hnska. coffees, sn.wor clroff ft™ wfieat, bariey, rice „, „*„ groin 

texrile roronan^, ^ glass fibm _ ^ ^ ^ ^ ^ ^ ^ . • 

or creshed u,,o sroal, pieces with an averoge groin s ^ to fits mroush , ^ ^ 
» ^morod B .4ro m (5roe ! h, m d I ha, itis dried in order to reduce its water content ,„ 
less 4a, 5% by weight, d* hiding demon* in the fonn otm or „ ^ ^ 
paritcnlariy acylonidde botadiene ay™, rosins, acry,„„ M , ^ ^ " 
ny on rosins, polyesror roans, ^ ^ ^ ^ ^ ^ ^ ^ 
mdnroan, resu*. ero. aro produced and rodncrf to sm d, piecK or powte> ^ ' 
demen. or ^ ^ „ ^^^^^ ^ ^ ^ 

approxunatCy 9 : . .0 5 : 5 wdh respec. ro vohune and that .his mixTOre is compressed in a ho. 
profundi dre inida, volume is redu«d by approxiroa.eiy 3/4 to „4 and d,e roixroro is 
exdudrf duough sui.ab,e shaping cropmen, ^ „ ^ „ ^ fc ^ 
and is fixed or roounW on a convent Mnidil , s appara[lls fc ^ 
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